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Preliminary and Short Report
ABSENCE OF FORMALDEHYDE SENSITIVITY IN PHENOL-
FORMALDEHYDE RESIN DERMATITIS
L. EDWARD GAUL, M.D.*
A white woman age 29 presented a dermatitis af-
fecting the dorsal surfaces of the hands, flexor
areas of the forearms, and the lateral portions of
the neck. There had been several attacks of itching
of the eyelids. The duration was 1 year with fre-
quent exacerbations. A detailed history revealed no
previous cutaneous disease.
Employment consisted of operating a machine
for cutting and folding gasoline filters. This per-
mitted exposure to the filter paper and also to the
dost particles. At times a gluing machine was
operated, and from this, fine droplets of glue would
spatter the exposed skin. The dermatitis appeared
after the patient had been doing this type of work
for about 5 months.
The manufacturer furnished samples of each in-
gredient in the filter and the drying temperature of
the two brands. The filter paper and glue contained
phenol-formaldehyde resin. The patch test results
are shown in Table I.
The effect of temperature and its duration on the
sensitizing ability of the resin is apparent from the
filter paper patch tests. The healing was less than
a week for the mild reactions and over two weeks
for the severe reaction.
It was learned that the type of resin used in the
glue and filter paper was prepared with an alkaline
catalyst. The ratio of formaldehyde to phenol is
about 1.25:1. The first step in the reaction is the
formation of methylol derivatives and these fur-
ther condense either through methylene or ether
linkages. The resin is thermosetting because heat
produces the formation of a covalently cross-linked
thermally stable network (1).
ELICITINO PATCH TE5T CONCENTRATION roa
PIIENOL-FORMALDEHY0E REsIN
Dilutions of the resin were made up with iso-
propyl alcohol. The patient was contact-tested by
placing dabs on the arm from the tip of a tooth-
pick. The greatest dilution was tested first. The re-
sults are shown in Table II. From these data, it
can be seen that a concentration of 1 per cent resin
is adequate for routine patch testing.
aJsCussioN
In 1937 Brunsting (2) traced the etiology of a
dermatitis of the buttocks to saligenin (salicyl al-
cohol, salieain, o-hydroxybenzyl alcohol) present in
an intramuscular preparation of iodobismitol.
Finnerud (3) commented that he had seen two
similar reactions from this injectable. Twelve years
later the author (4) found another patient who
developed a sensitivity to saligenin from using an
"athletes foot" remedy. It was shown that o-hy-
droxybenzyl alcohol was the sensitizing com-
ponent. Malten and VanAerssen (5) demonstrated
that p-tertiary butylphenol was the sensitizing
substance in their patients with phenolformalde-
hyde resin dermatitis.
The failure of formaldehyde to react in the
presence of phenol-formaldehyde resin dermatitis
and the failure of o-hydroxybenzyl alcohol (sali-
genin) to react in the presence of formaldehyde
sensitivity (4) would appear to indicate that in
phenol-formaldehyde resin dermatitis the sensi-
tizing structure rests in the resin itself and not in
its phenol and formaldehyde component.
PREVALENCE OF PHENOL-FORMALDEHYDE
RESIN aER1RATITI5
At the time the sensitivity to saligenin was
found, 20 patients with suspected contact derma-
titis were patch tested with this substance and
were found to be non-reactive. On finding a posi-
tive patch test to filter paper containing the resin,
1 cm squares of the paper were cut and stored in
a covered jar. 47 patients, many of whom had
pedal eruptions, were patch tested. Again, no posi-
tive tests were seen. A drop of the phenol-formal-
TABLE I
Patch tests results
Substances patch tested Results
Glue, a dab on the fore- Erythema with a halo
arm uncovered of edema
Filter paper 1 square cm Indurated erythema at
22 per cent resin, dried paper contact with
2 minutes at 122° C 5 cm flare of edema*
Filter paper 1 square cm, Erytbema
22 per cent resin, dried
5 minutes at 191 to
205° C
Formaldehyde aqueous 0
5 per cent
Phenol 1 per cent in pet- 0
rolatum
485
* The severity of this reaction made it necessary
to remove the patch in 16 hours.
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TABLE II
Eliciting patch test concentration for phenol-
formaldehyde resin
Concentration of resin in
isopropyl alcohol Resolts
0.01 per cent
0.1
1. "
0
0
Erythema and itching
dehyde glue was placed on squares of plastic wrap,
and no patch test reactions developed in 15 pa-
tients. Moreover, only 1 patient with dermatitis
was seen out of some 300 employees exposed to
the filter paper and glue. It, is thus apparent that
dermatitis from phenol-formaldehyde resin is not
common.
Similarly, Engel and Calnan (6) described an
outbreak of phenol-formaldehyde resin dermatitis
of the hands in a car factory. Toluol was used to
activate the resin adhesive. It was shown that the
use of the resin without the solvent or solvent
without the resin did not induce any dermatitis.
Their patch testing concentration of the resin was
10 per cent in soft paraffin. Of 50 patients patch
tested, 32 reacted to one and 29 to another phenolic
resin. These authors, too, concluded that p-tertiary
butylphenol was the sensitizing structure in the
phenol-formaldehyde resin. It is of great interest
that in an additional 29 cases only four gave a
weak test reaction to p-tertiary butylphenol 10
per cent in paraffin, whereas nineteen developed
a positive reaction to the resin itself. The authors
did not mention any concurrent sensitivity to
formaldehyde in their patients.
sUMMARY
A patient with a dermatitis from phenol-formal-
dehyde resin showed no concurrent sensitivity to
formaldehyde. A concentration of 1 per cent of the
resin elicited a positive patch test. Heating the
resin for 5 minutes at 191° to 205° C all but
destroyed its reactivity. Sensitization to phenol-
formaldehyde resin is of infrequent occurrence.
REFERENCES
1. Billmcyer, F. W.: Textbook of Polymer Science,
pp. 463. New York, John Wiley and Son,
1965.
2. Brunsting, L. A.: Sensitivity to saligonin, a local
anesthetic used in iodobismitol. Society trans-
actions. Arch. Dorm. (Chicago), 35: 982, 1937.
3. Finncrud, C. W.: Discussion, Society trans-
actions. Arch. Dorm. (Chicago), 35: 982,
1937.
4. Gaul, L. E.: The condensation of phenol and
formaldehyde to produce a sensitizer unre-
lated to the formaldehyde component. J. In-
vest. Dorm., /2: 1, 1949.
5. Malton, K. E. and YanAcrsccn, H. C. L.: Con-
tact oczemas in shoemakers and shocwcarcrs
duo to glue substances. Abstract, Yearbook of
Dermatology 1962 and 1963.
6. Engel, H. 0. and Calnon, C. D.: Rosin derma-
titis in a car factory. Brit. J. Industr. Med.,
23: 62, 1966.
